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(57) ABSTRACT

A battery system for monitoring a battery-operated electronic
device includes one or more battery cells for operating the
electronic device, an electronic processor for monitoring
electrical activity of the one or more battery cells; and a
wireless communication module for communicating with a
remote electronic device via a network based on the electrical
activity. Registration information, including a unique identity
of the battery system, may be received at the remote elec-
tronic device. A first signal, including the unique identity,
may be received at the remote electronic device during use of
the battery system. A second signal may be transmitted from
the remote electronic device to a communication device in
response to receiving the first signal.
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1
SYSTEMS AND METHODS FOR REMOTELY
MONITORING OR CONTROLLING A
BATTERY

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application claims priority from Provisional U.S.
61/515,750, filed Aug. 5, 2011, incorporated herein by refer-
ence in its entirety.

BACKGROUND

1. Field

This disclosure relates generally to battery systems and
methods for use in powering electronic devices. More par-
ticularly, the disclosure relates to battery systems and meth-
ods for monitoring and/or controlling a state of the battery
systems and/or electronic devices powered by the battery
systems.

2. Related Art

Batteries are devices for chemically storing electric power
and have long been used to power electronic devices. These
devices have been especially useful in applications where the
electronic devices are intended to be used independent of
fixed power supplies. For example, portable devices often are
powered by batteries.

One type of battery is considered non-rechargeable. These
batteries are often referred to in the art as dry cell batteries. A
“dry cell” battery essentially includes a metal electrode or
graphite rod (elemental carbon) surrounded by a moist elec-
trolyte paste enclosed in a metal cylinder. In the most com-
mon type of dry cell battery, the cathode is composed of a
form of elemental carbon called graphite, which serves as a
solid support for the reduction half-reaction. In an acidic dry
cell, the reduction reaction occurs within the moist paste
comprised of ammonium chloride (NHCI,) and manganese
dioxide (Mn0,). A thin zinc cylinder serves as the anode and
itundergoes oxidation. This dry cell “couple” produces about
1.5 volts. These “dry cells” can also be linked in series to
boost the voltage produced. In the alkaline version or “alka-
line battery,” the ammonium chloride is replaced by KOH or
NaOH. Other types of dry cell batteries are the silver battery
in which silver metal serves as an inert cathode to support the
reduction of silver oxide (Ag,0) and the oxidation of zinc
(anode) in a basic medium. The type of battery commonly
used for calculators is the mercury cell. In this type of battery,
HgO serves as the oxidizing agent (cathode) in a basic
medium, while zinc metal serves as the anode.

Another type of battery is the rechargeable battery. Some
of the basic types of rechargeable batteries include nickel
cadmium, nickel metal hydride, and lithium ion.

A lithium-ion battery is a high-energy density battery. It
uses lithium metallic oxide in its positive electrode, or cath-
ode, and carbon material in its negative electrode, or anode.
Lithium ions inside the battery transfer between the positive
electrode and the negative electrode during charge or dis-
charge.

Remotely monitoring or controlling electronic devices
operated by such batteries generally requires additional
equipment that is expensive (e.g., WiFi, routers, [P-based
devices, etc.) and/or complicated to configure (e.g., setting
passwords, configuring IP devices, etc.).

SUMMARY

A method of monitoring a state of a battery-operated elec-
tronic device from a remote electronic device, the electronic
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device having a battery system for operating the electronic
device, the battery system having one or more battery cells, an
electronic processor, and a wireless communication module,
may include (but is not limited to) any one or combination of
(1) receiving, at the remote electronic device, registration
information for the battery system of the electronic device,
the registration information comprising a unique identity of
the battery system; (ii) receiving, at the remote electronic
device, a first signal during use of the battery system, the first
signal comprising the unique identity of the battery system;
and (iii) transmitting a second signal from the remote elec-
tronic device to a communication device in response to
receiving the first signal.

A battery system for monitoring a battery-operated elec-
tronic device may include (but is not limited to) a housing,
one or more battery cells, an electronic processor, and a
wireless communication module. The housing may be for
receiving in and removing from the electronic device. The
one or more battery cells may be arranged within the housing,
the one or more battery cells for operating the electronic
device. The electronic processor may be for monitoring elec-
trical activity of the one or more battery cells. The wireless
communication module may be for communicating with a
remote electronic device via a network based on the electrical
activity.

A method of controlling a battery-operated electronic
device from a remote electronic device, the electronic device
having a battery system for operating the electronic device,
the battery system having one or more battery cells and a
wireless communication module, may include (but is not
limited to) any one or combination of: (i) receiving, at the
remote electronic device, registration information for the bat-
tery system of the electronic device, the registration informa-
tion comprising a unique identity of the battery system; (ii)
receiving, at the remote electronic device, a first signal from
a communication device, the first signal corresponding to the
unique identity of the battery system; and (iii) sending a
second signal from the remote electronic device to the battery
system based on the unique identity in response to receiving
the first signal, the second signal for controlling the electronic
device based on the first signal.

A battery system for controlling a battery-operated elec-
tronic device may include (but is not limited to) a housing,
one or more battery cells, an electronic processor, and a
wireless communication module. The housing may be for
receiving in and removing from the electronic device. The
one or more battery cells may be arranged within the housing,
the one or more battery cells for operating the electronic
device. The wireless communication module may be for
receiving a signal from a remote electronic device via a net-
work. The electronic processor may be for controlling elec-
trical activity of the one or more battery cells based on the
signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exemplary network environment 100 accord-
ing to an embodiment of the disclosure.

FIG. 2A is ablock diagram of a battery system according to
an embodiment of the disclosure.

FIG. 2B is a block diagram of a battery system according to
an embodiment of the disclosure.

FIG. 3 is a process for notifying a user according to an
embodiment of the disclosure.
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FIG. 4 is a process for notifying a user according to an
embodiment of the disclosure.

DETAILED DESCRIPTION

FIG.1is an exemplary network environment 100 including
at least one electronic device 10 that is powered by a battery
system 200. The electronic device 10 may be any battery-
operated electronic device, such as (but not limited to), a
smoke detector, carbon monoxide detector, toy (e.g., elec-
tronic doll), and/or the like.

In various embodiments, the battery system 200 is able to
transmit and/or receive data and information over a wireless
communication interface (e.g., network 20). Coupled with
the network 20 are one or more servers exemplified by server
30. In some embodiments, a website 35 may reside on the
server 30. The network 20 may represent one or both of local
area networks (LAN) and wide area networks (WAN) and/or
any other network environment. For example, the battery
system 200 in for one of the electronic devices 10 may be
coupledto theserver 30 viaa WAN (e.g., Internet). As another
example, the battery system in another electronic device 10
may be coupled to a base station 15, such as hub or router, or
other electronic device (e.g., computer 40), via a LAN. The
base station 15 may be coupled to the server 30 via a WAN or
a router or the like that can communicate with the server 30.

The battery system 200 may be used in the electronic
device 10 in place of or addition to a standard (rechargeable or
non-rechargeable) battery. For instance, the battery system
200 may function like (but not limited to) a 9V, AA, AAA, C,
D, lantern battery, or the like. Thus, for example, instead of
using a standard 9V battery in a smoke detector, an appropri-
ately sized and configured battery system 200 (e.g., having
the same size dimensions and/or electrical characteristics as
the 9V battery) may be used to operate the smoke detector. As
another example, instead of using four standard AAA batter-
ies in an electronic toy, one (or more) an appropriately sized
and configured battery system 200 may be used along with
three (or fewer) standard AAA batteries.

FIG. 2A illustrates an exemplary configuration of the bat-
tery system 200. FIG. 2B illustrates an exemplary circuitry
configuration of the battery system 200. With reference to
FIGS. 1-2B, the battery system 200 includes a housing 205.
The housing 205 includes one or more battery cells 210, a
processor 220, and a communication module 230. The hous-
ing 205 may be sized and shaped based on the type of standard
battery, such as (but not limited to) 9V, AA, AAA, C, D,
lantern, or the like, the battery system 200 is intended to
replace (or supplement).

The battery cells 210 are used to power an electronic device
(e.g., electronic device 10) to which the battery system 200 is
electrically connected. The battery cells 210 may also be used
to power one or more of the components (e.g., the processor
220, the communication module 230, sensors, and/or the
like). The battery cells 210 may be selected to provide suffi-
cient spacing in the housing 205 for additional components
and provide sufficient power to operate the electronic device
10. For instance, in particular embodiments where the battery
system 200 is used as a 9V PP3 battery, the battery cells 210
are high-density rechargeable lithium PP3 battery cells. Such
embodiments allow for smaller battery cells thus providing
additional space for the other components of the battery sys-
tem 200 within the housing 205. In other embodiments, the
battery cells 210 may be any suitable type of rechargeable or
non-rechargeable battery cell including, but not limited to,
nickel cadmium, nickel metal hydride, lithium ion, alkaline,
and/or the like.
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The battery system 200 includes an address/data bus 250
for communicating information between one or more of the
components of the battery system 200. The processor 220 is
coupled with the bus 250 for processing information and
instructions. The components may be configured to commu-
nicate with each other using interfaces such as (but not limited
to) one or more universal serial bus (USB) interfaces, micro-
USB interfaces, universal asynchronous receiver-transmitter
(UART) interfaces, general purpose input/output (GPIO)
interfaces (e.g., inter-integrated circuit (i2C)), control/status
lines, control/data lines, shared memory, and/or the like.

In some embodiments, the battery system 200 may include
a volatile memory 260 (e.g., random access memory, RAM)
coupled with the bus 250 for storing information and instruc-
tions for the processor 220 and/or a non-volatile memory 270
(e.g., read only memory, ROM) coupled with the bus 250 for
storing static information and instructions for the processor
220. In other embodiments, memory may be implemented
using any machine-readable or computer-readable media
capable of storing data such as (but not limited to) volatile
memory or non-volatile memory, removable or nonremov-
able memory, erasable or non-erasable memory, writeable or
re-writeable memory, and/or the like. Examples of machine-
readable storage media may include, without limitation, ran-
dom-access memory (RAM), dynamic RAM (DRAM),
Double-Data-Rate DRAM (DDRAM), synchronous DRAM
(SDRAM), static RAM (SRAM), read-only memory (ROM),
programmable ROM (PROM), erasable programmable ROM
(EPROM), electrically erasable programmable ROM (EE-
PROM), flash memory (e.g., NOR or NAND flash memory),
or any other type of media suitable for storing information. In
some embodiments, PC board 215 or the like can contain, for
example, the processor 220, the bus 250, the RAM 260, the
ROM 270, and/or the like.

Although the memory 260, 270 may be shown as being
separate from the processor 220 for purposes of illustration,
in various embodiments, some portion or the entire memory
260,270 may be included on the same integrated circuit as the
processor 220. Alternatively, some portion or the entire
memory 260, 270 may be disposed on an integrated circuit or
other medium (e.g., hard disk drive) external to the integrated
circuit of the processor 220. In various embodiments, the
battery system 200 may comprise an expansion slot (not
shown) to support a multimedia and/or memory card, for
example.

In various embodiments, the battery system 200 may com-
prise an input/output (I/O) interface coupled to the processor.
The I/O interface 44 may comprise one or more 1/O devices
such as (but not limited to) a serial connection port, an infra-
red port, integrated Bluetooth® wireless capability, inte-
grated 802.11x (WiFi) wireless capability, and/or the like to
enable wired (e.g., USB cable) and/or wireless connection to
a local device, such as the hub 15, a local personal computer
(PC) 40, and/or the like. In various embodiments, the battery
system 200 may be configured to transter and/or synchronize
information with the local computer system 40. For example,
the local computer system 40 may be used to program the
battery system 200 (e.g., set preferences).

The battery system 200 also includes the communication
module 230. The communication module 230 may comprise
one or more transceivers configured to communicate using
different types of protocols, communication ranges, operat-
ing power requirements, RF sub-bands, information types
(e.g., voice or data), use scenarios, applications, and/or the
like. In various embodiments, the communication module
230 may comprise one or more transceivers configured to
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support communication with local devices (e.g., base station
15) using any number or combination of communication
standards.

In various embodiments, the communication module 230
can also exchange voice and data signals with devices using
any number or combination of communication standards
(e.g., GSM, CDMA, TDNM, WCDMA, OFDM, GPRS, EV-
DO, WiFi, WIMAX, S02.xx, UWB, LTE, satellite, etc). The
techniques described herein can be used for various wireless
communication networks such as Code Division Multiple
Access (CDMA) networks, Time Division Multiple Access
(TDMA) networks, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) networks,
Single-Carrier FDMA (SC-FDMA) networks, etc. The terms
“networks” and “systems” are often used interchangeably. A
CDMA network can implement a radio technology such as
Universal Terrestrial Radio Access (UTRA), cdma2000, etc.
UTRA includes Wideband-CDMA (W-CDMA) and Low
Chip Rate (LCR). CDMA2000 covers 1S-2000, IS-95, and
1S-856 standards. A TDMA network can implement a radio
technology such as Global System for Mobile Communica-
tions (GSM). An OFDMA network can implement a radio
technology such as Evolved UTRA (E-UTRA), IEEE 802.11,
IEEE 802.16, IEEE 802.20, Flash-OFDM, etc. UTRA,
E-UTRA, and GSM are part of Universal Mobile Telecom-
munication System (UMTS). Long Term Evolution (LTE) is
an upcoming release of UMTS that uses E-UTRA. UTRA,
E-UTRA, GSM, UMTS, and LTE are described in documents
from an organization named “3rd Generation Partnership
Project” (3GPP). CDMA2000 is described in documents
from an organization named “3rd Generation Partnership
Project 2” (3GPP2). Power for the communication module
230 may be supplied by the battery cells 210.

In various embodiments, the communication module 230
may comprise one or more transceivers configured to perform
data communications in accordance with one or more wire-
less communications protocols such as (but not limited to)
WLAN protocols (e.g., IEEE 802.11a/b/g/n, IEEE 802.16,
IEEE 802.20, etc.), PAN protocols, Low-Rate Wireless PAN
protocols (e.g., ZigBee, IEEE 802.15.4-2003), Infrared pro-
tocols, Bluetooth protocols, EMI protocols including passive
or active RFID protocols, and/or the like.

The communication module 230 may be coupled to the bus
250 for providing a communication link between the battery
system 200 and the network 20. As such, the communication
module 230 enables the processor 220 to communicate wire-
lessly with other electronic systems coupled to the network
20. For instance, the communication module 230 may be
coupled to an antenna (not shown) and provides functionality
to transmit and receive information over a wireless commu-
nication interface.

As such, in various embodiments, the communication
module 230 is for communicating with a remote device. For
instance, in some embodiments, the communication module
230 is for communicating with a remote device, such as the
server 30, via the network 20. In some embodiments, the
communication module 230 is for communicating directly
with a base station 15 (e.g., hub, router, etc.) or other local
device (e.g., computer 40, mobile device 50, etc.). In some
embodiments, said other local device may function as the
server 30. For example, the other local device may notify the
user in alternative of (or in addition to) the server 30.

The communication module 230 may be implemented
using one or more chips as desired for a given implementa-
tion. Although the communication module 230 may be shown
as being separate from and external to the processor 220 for
purposes of illustration. In various embodiments, some por-
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tion or the entire communication module 220 may be
included on the same integrated circuit as the processor 220.

In some embodiments, the battery system 200 may include
an antenna system (not shown) for transmitting and/or receiv-
ing electrical signals using WWAN protocols, WLAN proto-
cols, and/or the like. For instance, the antenna system may be
coupled to the processor 220 through the communication
module 230. The antenna system may comprise or be imple-
mented as one or more internal antennas and/or external
antennas.

The processor 220 may be responsible for executing vari-
ous software programs such as application programs and
system programs to provide computing and processing opera-
tions for the battery system 200. The processor 220 may be
responsible for performing various voice and data communi-
cations operations for the battery system 200 such as trans-
mitting and receiving voice and data information over one or
more wireless communications channels.

In various embodiments, the battery system 200 (e.g., pro-
cessor 220) is configured to detect a change or deviation in a
state or electrical characteristic (e.g., voltage, current, etc.) of
the battery cells 210. Typically, changes occur when the elec-
tronic device 10, which is coupled to (e.g., powered by) the
battery system 200, changes its state or mode of operation
from a first state or mode to a second state or mode. Thus, by
detecting a change in a state or electrical characteristic of the
battery cells 210, a change in a state or mode of an electronic
device 10 may be detected. In various embodiments, a change
in a state or electrical characteristic may correspond, for
example, to a measurement of an electrical characteristic
(e.g., voltage) that deviates from a previous measurement, an
expected value, an average of measurements, or the like.
Expected values may be determined based on, for example
(but not limited to), a formula, algorithm, profile of the elec-
tronic device 10 (as discussed), user settings, and/or the like.
In some embodiments, the battery system 200 is configured to
detect a change in an electrical characteristic. In other
embodiments, the battery system 200 is configured to detect
arate of change in an electrical characteristic. Thus, in various
embodiments, the battery system 200 is configured to detect
a first derivative, a second derivative, and/or the like (e.g.,
other derivatives) of an electrical characteristic.

In particular embodiments, the battery system 200 (e.g.,
processor 220) is configured to detect a sudden change or
deviation in a state or electrical characteristic of the battery
cells 210. A sudden change may be, for example, a change
(e.g., between measurement at time t, and time t, ;) that
exceeds (or is below) a specified threshold, is inside (or is
outside) a specified range, and/or the like. As such, sudden
changes (e.g., that exceed a threshold) may be distinguished
from other changes (e.g., that do not exceed a threshold). In
some embodiments, the sudden changes may be processed
differently than the other changes. For example, the battery
system 200 may transmit data to the server 30 whenever there
is a sudden change and perform no action otherwise.

In various embodiments, multiple thresholds, ranges, or
the like may be used. For example, if a change exceeds a first
threshold, the battery system 200 may perform a first result
(e.g., email user at the end of the day). If the change exceeds
a second threshold, for example greater than the first thresh-
old, the battery system may perform a second operation (e.g.,
email user immediately). If the change exceeds a third thresh-
old, for example greater than the second threshold, the battery
system 200 may perform a third operation (e.g., email, text,
and call user immediately).

In particular embodiments, the processor 220 monitors a
state or electrical characteristics, such as (but not limited to)
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voltage, current, and/or the like, of the battery cells 210. For
instance, the processor 220 may be configured to track a
moving average of one or more electrical characteristics over
time, determine if the measured electrical characteristic
exceeds a predetermined threshold or range, determine if the
measured electrical characteristic deviates from an expected
value, and/or the like. For example, in some embodiments, the
processor 220 may be configured to track a moving average of
the voltage (or other electrical characteristic) of the battery
cells 210 when the battery system 200 is electrically coupled
(e.g., powering) the electronic device 10. As another example,
the processor 220 may monitor the voltage of the battery
system 200 while powering the electronic device 10 to deter-
mine if the monitored voltage exceeds a predetermined
threshold.

Ifa change is detected, the battery system 200 may transmit
(e.g., via the communication module 230) data, which relates
to the detected event, or otherwise notify the server 30. For
example, a battery system 200 powering a smoke detector
(e.g., 10) may send a signal to the server 30 that a current of
the battery cells 210 measured by the processor 220 exceeds
a predetermined threshold. This occurrence, for example,
may indicate that the smoke detector is sounding its alarm
because of the presence of smoke. In one example for a smoke
detector, the measured voltage across leads (e.g., 201, 202) of
a battery system 200 used in place of a standard 9V battery is
8.723v when in a monitor mode (e.g., speaker off) and 8.721v
in an alert mode (e.g., speaker sounding alarm). Thus, when
the battery system 200 detects a voltage drop of, for example,
0.02v, the battery system 200 may send a signal (transmit
data) to the server 30.

In some embodiments, the battery system 200 includes a
communication circuit (not shown) coupled to the bus 250.
The communication circuit includes an optional digital signal
processor (DSP) (not shown) for processing data to be trans-
mitted or data received via the communication module 230. In
other embodiments, the processor 220 can perform some or
all of the functions performed by the DSP.

FIG. 3 is a flowchart of a process 300 for remotely moni-
toring a state of a battery-operated electronic device (e.g.,
electronic device 10 operated by battery system 200 of FIG.
1). With reference to FIGS. 1-3, in step S310, a user registers
the battery system 200. For instance, the user may login to the
website 35 (e.g., on the server 30) via the network 20 to
register the battery system 200. In some embodiments, the
user registers the battery system 200 after installing the bat-
tery system 200 in the electronic device 10. In other embodi-
ments, however, the battery system 200 may be registered at
any suitable time, such as before installing the battery system
200, substantially after installing the battery system, or the
like.

The battery system 200 can be registered in any number of
ways using any website 35 supporting the features of the
disclosure. The user may provide a unique identifier for the
battery system 200, such as the battery system’s serial num-
ber, MAC address, or the like. In some embodiments, the user
may provide contact information to allow the server 30 to
contact the user based upon the occurrence of an event (e.g.,
a smoke detector going off, charge level of the battery system
below a certain threshold, etc.). The contact information may
include, but is not limited to, email address, phone number
(for receiving a phone call and/or SMS message), physical
address, and/or the like.

In some embodiments, at about the time that the battery
system 200 is first acquired by the user, the user can log onto
the website 35 and set up an account for the battery system
200. The account can be password protected, for example. For
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instance, the user logs onto the account using the password
and enters a unique identifier for the battery system 200, such
as the battery system’s serial number, MAC address, or the
like. In some embodiments, the account is indexed using the
unique identifier so that the account can be readily accessed
using the unique identifier.

In various embodiments, the user can provide preferences
for the account. Some examples of preferences that can be
enabled or disabled include, but are not limited to, how the
user should be notified (e.g., email, SMS message, phone call,
website, etc.), the events of which the user should (or should
not) be notified (e.g., device activated or deactivated, charge
level of the battery system 200 too low, loss of communica-
tion between the battery system 200 and the server 30, etc.),
when and/or how often the battery system 200 should operate
(e.g., monitor the battery cells, etc.), when the user should be
notified (e.g., immediately, daily, only between 9:00 AM and
5:00 PM, etc.), and/or the like.

In some embodiments, the user may provide information
relating to the electronic device 10 being operated by the
battery system 200. For instance, the user may specity that the
battery system 200 being registered is powering a smoke
detector. In further embodiments, the user may also specify
the specific brand and product, for example by selecting from
a drop-down menu or the like, powered by the battery system
200.

In particular embodiments, the user accesses the website
35 to set up the account using the electronic device 10 being
operated by the battery system 200. For instance, a display on
the electronic device 10 may allow the user to navigate on the
website 35. In other embodiments, the battery system 200
may be registered used a different electronic device, such as a
computer system 40, mobile device 50 (e.g., cell phone, PDA,
tablet, etc.), and/or the like. In some embodiments, the battery
system 200 may register itself upon being connected to the
electronic device 10. In further embodiments, any additional
information (e.g., account information, contact information,
etc.) may be provided by the user in advance or later.

In various embodiments, the server 30 may be configured
in any suitable manner to allow a user to set up an account
and/or receive information from the user. For instance, the
server 30 may be configured to receive, for example (but not
limited to), information (e.g., battery system unique identi-
fier, account information, electronic device information, con-
tact information, user preferences, and/or the like) from the
user via an automated telephone-answering service, SMS
message, email message, computer program, or the like.

In various embodiments, the battery system 200 may be
configured in any suitable manner to allow a user to set up an
account and/or receive information from the user. For
instance, the battery system 200 may be configured for wire-
less communication (e.g., BlueBooth, ZigBee) or wired com-
munication (e.g., USB, ThunderBolt, FireWire, etc.) with a
local device, such as the computer 40, the mobile device 50,
or the like, to allow the user to set up an account or provide
additional information (e.g., unique identifier, electronic
device information, contact information, preferences, etc.). In
further embodiments, the battery system 200 may transmit
(e.g., via the communication module 230) some or all this
information to the server 30 or other remote device (e.g., base
station 15).

In various embodiments, the base station 15 may be con-
figured in any suitable manner to allow a user to set up an
account and/or receive information from the user. For
instance, the base station 15 may be configured for wireless
communication (e.g., Bluetooth, ZigBee) or wired commu-
nication (e.g., USB, ThunderBolt, FireWire, etc.) with a local
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device, such as the computer 40, the mobile device 50, or the
like, to allow the user to set up an account or provide addi-
tional information (e.g., unique identifier, electronic device
information, contact information, preferences, etc.). In fur-
ther embodiments, the base station 15 may transmit (e.g., via
the communication module 230) some or all this information
to the server 30 or other remote device (e.g., base station 15).

In various embodiments, after installing the battery system
200 in the electronic device 10 and registering the battery
system 200, the battery system 200 (e.g., processor 220)
monitors usage of the battery cells 210 by the electronic
device 10 to detect a change in a state or mode of the elec-
tronic device 10.

If a sudden change is detected (step S320: YES), then in
step S330, the battery system 200 reports the change or oth-
erwise transmits a signal including data associated with the
battery system 200 and/or the detected change to the server
30. The signal sent by the battery system 200 may include, but
is not limited to, the unique identifier of the battery system
200, information relating to the battery system 200 or usage
thereof (e.g., current drawn by the battery cells 210), infor-
mation relating to the electronic device 10 or usage thereof,
and/or the like. If or until a sudden change is detected (step
S320: NO), the battery system 200 continues monitoring
usage of the battery cells 210.

Next, a lookup is performed at the server 30 based on the
datareceived from the battery system 200. For instance, using
the unique identity transmitted by the battery system 200, the
account information for the battery system 200 is accessed at
the server 30. In some embodiments, in step S335, a lookup is
performed at the server 30 to determine if the user should be
notified of the change in state. For instance, the determination
may be based on the data received from the battery system
200 and the user preferences (e.g., in step S310) of which
events he or she should be notified. For example, the user may
indicate that for a battery system 200 powering a smoke
detector (e.g., 10), he or she should be notified when the alarm
sounds, but not to be notified when the charge of the battery
system 200 is low.

If the user should be notified (step S335: YES), in step
S340, the lookup is performed, for example, to obtain the
contact information of the user, for instance as provided in
step S310. If the user should not be notified (step S335: NO),
the process returns, for example, to step S320.

In step S350, the server 30 notifies of the user of the change
in state of the electronic device 10. For instance, the server 30
may cause an email, SMS message, phone call, or the like to
be sent to the user at the computer 40, mobile device 50, or the
like, for instance, based on the user’s preferences (e.g., as set
in step S310).

FIG. 4 is a flowchart of a process 5400 for remotely moni-
toring a state of a battery-operated electronic device (e.g.,
electronic device 10 operated by battery system 200 of FIG.
1). With reference to FIGS. 1-4, in step 410, the user registers
the battery system 200, for instance as described in the dis-
closure (e.g., step S310).

After installing the battery system 200 in the electronic
device 10 and registering the battery system 200, the battery
system 200 (e.g., processor 220) monitors usage of the battery
cells 210 by the electronic device 10 to detect a change in a
state or mode of the electronic device 10.

In step S420, the battery system 200 transmits a signal
including data, which may include the unique identifier of the
battery system 200, to the server 30. The data may include
electrical characteristics of the battery cells 210, such as (but
not limited to) voltage, current, and/or the like.
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In some embodiments, the battery system 200 may provide
the data continuously or periodically (e.g., every 5 minutes,
hourly, daily, etc.). In other embodiments, the battery system
200 may transmit the data upon the change in state or elec-
trical characteristic (e.g., as in step S320). In yet other
embodiments, the battery system 200 may transmit the datato
the server 30 in response to a user request or a request by the
server 30. The user request may be initiated, for example, at
the battery system 200, the electronic device 10, or other
electronic device (e.g., mobile device 50, computer 40, etc.).
The user request may also be initiated at the server 30 to cause
the server 30 to request that the battery system 300 transmit
data to the server 30. For example, the user can log into the
website 35 to check the charge level of the battery system 200.
Accordingly, the server 30 may request data from the battery
system 200 to determine the charge level. In other embodi-
ments, the data for determining the charge level is already at
the server 30 because, for example, the data had been trans-
mitted to the server 30 at an earlier time.

In step S430, the server 30 determines, based on the data
received in step S420, whether there has been a sudden
change in the electrical characteristics of the battery cells, and
thus a sudden change in state or mode of the electronic device
10, for example as described in step S320. Next in steps S435
and S440, a lookup is performed at the server 30 based on the
data received from the battery system 200 and information
stored at the server 30 (e.g., as provided in step S410). Step
S435 may be similar to step S335 and step S440 may be
similar to step S340, for example. Then in step S450, the
server 30 may notify the user, for example, as described in the
disclosure.

In some embodiments, the processor 220 gathers data (e.g.,
state or characteristics) relating to usage of the battery cells
210 by the electronic device 10. The battery system 200 may
transmit the data to the server 30 or other remote device (e.g.,
base station 15, computer 40) for further analysis (e.g., steps
S420-S430 in FIG. 4). For example, the processor 220 may
monitor the voltage and transmit the voltage readings to the
server 30. The server 30 can process the received voltage
readings to determine if there was a sudden change in voltage.
In further embodiments, if the server 30 determines that there
was a sudden change in voltage, the server 30 may request the
battery system 200 to send to the server 30 additional readings
of the same characteristic and/or different characteristic to
verify the determination. In other embodiments, if the server
30 determines that there was a sudden change in a state or
electrical characteristic, the server 30 may analyze newer
voltage readings (and/or other data) to verify the determina-
tion.

In other embodiments, the processor 220 gathers the data
(e.g., state or characteristics) relating to usage of the battery
cells 210 by the electronic device 10 and analyzes some or all
of the data locally. Then, for instance, based on the analysis,
the battery system 200 may send data to the server 30, for
example, upon the battery system 200 detecting or determin-
ing that there was a sudden change in state (e.g., steps S320-
S330 in FIG. 3).

In various embodiments, the server 30 notifies the user at
the computer 40, the mobile device 50 (e.g., cell phone), the
base station 15, or other suitable electronic device in any
suitable manner (e.g., email, SMS message, phone call, etc.),
for instance as set in the user preferences. In particular
embodiments, the server 30 causes the base station 15 to
notify the user at the computer 40, the mobile device 50 (e.g.,
cell phone), or other suitable electronic device in any suitable
manner (e.g., email, SMS message, phone call, etc.), for
instance as set in the user preferences.



US 9,146,595 B2

11

In other embodiments, the battery system 200 may notify
the user at the computer 40, the mobile device 50 (e.g., cell
phone), the base station 15, or other suitable electronic device
in any suitable manner (e.g., email, SMS message, phone call,
etc.), for instance as set in the user preferences. For instance,
the battery system 200 may download the contact informa-
tion, user preferences, and/or the like from the server 30 in
advance or when needed. In yet other embodiments, the base
station 15 notifies the user at the computer 40, the mobile
device 50 (e.g., cell phone), the base station 15, or other
suitable electronic device in any suitable manner (e.g., email,
SMS message, phone call, etc.), for instance as set in the user
preferences. For instance, the base station 15 may download
the contact information, user preferences, and/or the like
from the server 30 in advance or when needed. Thus, various
embodiments allow the battery system 200 to directly notify
the user with minimal or no support of the server 30.

In various embodiments, by monitoring a state or charac-
teristics of the battery cells 210, the battery system 200 allows
a state or characteristics of the electronic device 10, which is
powered by the battery system 200, to be monitored remotely.
Insome embodiments, by controlling a state or characteristics
of' the battery cells 210, the battery system 200 allows a state
or characteristics of the electronic device 10, which is pow-
ered by the battery system 200, to be controlled remotely.
Thus, for instance, a user can send a request to the server 30
(e.g., via the website 35, SMS message, mobile device appli-
cation, etc.) to cause the server 30 to send a signal to the
battery system 200 to operate or otherwise control the battery
system 200 based on the request. For example, upon receiving
a notification that a smoke detector, which is powered by the
battery system 200, in the user’s home has detected smoke,
and the user knows there is no emergency (e.g., after verifying
with someone at home that the detected smoke resulted from
someone cooking), the user can send a request to the server 30
to disable the speaker alarm. The request from the server 30,
for instance, may cause the battery system 200 to discontinue
supplying current to or otherwise stop powering the elec-
tronic device 10. Thus, in various embodiments, the battery
system 200 may be disengaged from the electronic device 10
remotely.

In various embodiments, the server 30 compares the data
(e.g., voltage drop) received from the battery system 200 with
a database to determine the particular state of the electronic
device. The server 30 may include the database. In other
embodiments, the server 30 is associated with the database,
which is remote from the server 30.

The database may contain profiles for electronic devices.
These profiles may be set by the manufacturer (in advance
and/or as updates), by the user, other users, or the like. The
profiles may contain information of the possible states to
which the electronic device 10 may change. For example, in
the case where the electronic device 10 is a toy doll, a first
voltage drop (e.g., 0.005v) may correspond to the doll being
activated by a user, a second voltage drop (e.g., 0.01v) may
corresponding to the doll clapping its hands, a third voltage
drop (e.g., 0.04v) may correspond to the doll jumping, and a
fourth voltage drop (e.g., 0.05v) may correspond to the doll
clapping and jumping. Accordingly, if the battery system 200
transmits data (including the battery system unique identifier)
to the server 30 that the battery system 200 in the doll had a
voltage drop of 0.04v, the server 30 can use the received
unique identity to find the appropriate account and determine
which electronic device 10 is being powered (e.g., as regis-
tered by a user) by the battery system 200. Once the electronic
device 10 is known, the server 30 can access the profile for the
electronic device 10. The profile can be compared with the
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voltage drop data to determine that the doll is currently acti-
vated and in particular the doll is jumping.

In various embodiments, the comparison of the data and
the profile for the electronic device 10 is done by the server
30. In other embodiments, the comparison is done at the
battery system 200. For instance, the battery system 200 may
download the profile for the electronic device from the server
30. In yet other embodiments, the comparison is performed
by other electronic devices, such as (but not limited to), the
base station 15, computer 40, and/or the like.

In various embodiments, the battery system 200 notifies
the server 30 upon the occurrence of a predetermined event.
In some embodiments, the battery system 200 notifies the
server 30 when the charge level of the battery cells 210 is low
and the battery system 200 needs to be replaced or recharged.
In some embodiments, the battery system 200 notifies the
server 30 when the battery system 200 is disconnected (or
connected) from the electronic device 10.

In some embodiments, the battery system 200 may include
a microphone, or be associated with a remote microphone,
that is activated to record audio when a change in state occurs.
The battery system 200 may transmit the recorded audio to
the server 30 (or directly to the user). The server 30 may
transmit (or otherwise make available) the received audio to
the user (e.g., mobile device 50). For instance, in the case of
a motion detector powered by the battery system 200, a
change in state corresponding to detecting motion may trig-
ger the microphone to record audio. The user is notified of the
event and listens to the audio to determine whether the motion
was caused by a family member or pet or by an intruder. In
particular embodiments, the battery system 200 includes the
microphone. In other embodiments, the microphone is
remote from the battery system 200. For instance, the micro-
phone may be part of the base station 15, the computer 40, or
itself be a separate electronic device.

In some embodiments, the battery system 200 may include,
or be associated with, an image and/or video recorder. The
battery system 200 may transmit the recorded audio to the
server 30 (or directly to the user). The server 30 may transmit
(or otherwise make available) the received audio to the user
(e.g., mobile device 50). For instance, in the case of a motion
detector powered by the battery system 200, a change in state
corresponding to detecting motion may trigger the camera to
record images and/or video. The user is notified of the event
and views the images and/or video to determine whether the
motion was caused by a family member or pet or by an
intruder, for example. In particular embodiments, the battery
system 200 includes the image and/or video recorder. In other
embodiments, the image and/or video recorder is remote from
the battery system 200. For instance, the image and/or video
recorder may be part of the base station 15, the computer 40,
or itself be a separate electronic device.

In some embodiments, the battery system 200 may include
a speaker. This may allow the user to communicate with a
person near the electronic device 10. For instance, in response
to a notification of an event, the user can speak into her or her
mobile device 50 (e.g., cell phone). The audio may be sent to
the server 30 and then to the battery system 200 (or directly
from the mobile device 50 to the battery system 200. Accord-
ingly, for example, if the user determines that there is an
intruder (e.g., as detected by a motion detector operated by
the battery system 200 and confirmed via video), the user can
speak into his or her phone tell the intruder that his presence
has been detected (and, for example, recorded) and that the
intruder should exit the user’s home immediately because the
proper authorities will arrive soon.
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In some embodiments, when the battery system 200 is
connected to the network 20 (e.g., before, upon, or after being
installed to the electronic device 10), the battery system 200
automatically connects to the server 30. In particular embodi-
ments, the battery system 200 sends a signal to the server 30
containing its unique identity (e.g., serial number), thereby
identifying itselfto the server 30. The battery system 200 may
also transmit and/or receive additional data (e.g., user prefer-
ences, account information, electronic device information,
etc.).

In various embodiments, the battery system 200 may be
configured to provide voice and/or data communications
functionality in accordance with different types of wireless
network systems. Examples of wireless network systems may
further include (but are not limited to) a wireless local area
network (WLAN) system, wireless metropolitan area net-
work (WMAN) system, wireless wide area network
(WWAN) system, and the like. Examples of suitable wireless
network systems offering data communication services may
include (but are not limited to) the Institute of Electrical and
Electronics Engineers (IEEE) 802.xx series of protocols,
such as the IEEE 802.11 a/b/g/n series of standard protocols
and variants (also referred to as “WiFi”), the IEEE 802.16
series of standard protocols and variants (also referred to as
“WiMAX”), the IEEE 802.20 series of standard protocols and
variants, and the like.

In some embodiments, the battery system 200 may be
configured to perform data communications in accordance
with different types of shorter range wireless systems (e.g.,
with base station 15), such as a wireless personal area net-
work (PAN) system. One example of a suitable wireless PAN
system offering data communication services may include a
Bluetooth system operating in accordance with the Bluetooth
Special Interest Group (SIG) series of protocols, including
(but not limited to) Bluetooth Specification versions v1.0,
vl.1, v1.2, v2.0, v2.0+EDR (Enhanced Data Rate), v2.1+
EDR, v3.0+HS (High Speed), v4.0, as well as one or more
Bluetooth Profiles, and/or the like.

In various embodiments, the battery system 200 is config-
ured to communicate with other battery systems 200, for
example, using a shorter range wireless system or the like. In
some embodiments, a first battery system 200 may, for
instance directly or via the server 30, access a second battery
system 200 via look up of a IP address of the second battery
system 200 and determine if the first battery system 200 must
report information or data to or control the second battery
system 200. For example, when a first smoke detector 10
powered by a first battery system 200 is disabled by the user
(e.g., manually, by sending a request via the server 30, hub 15,
and/or the like), the first battery system 200 may communi-
cate with the second battery system 200 in a second smoke
detector 10 to disable the second smoke detector 10. As
another example, if the electronic device 10 powered by the
second battery system 200 is powered off, the first battery
system 200 may instruct the second battery system 200 to
power on its electronic device 10. As a further example, if the
second battery system 200 is drawing a current, then the first
battery system 200 prevents its electronic device 10 from
drawing a current (e.g., because having one smoke detector
sounding its alarm is as effective as two smoke detectors
sounding their respective alarms, one of the smoke detectors
need not sound its alarm).

In some embodiments, the first battery system 200 con-
nects to the server 30 at a certain interval (e.g., every 5
minutes, every 60 seconds, etc.) to determine whether the
second battery system 200 (or additional battery system(s))
has come online. In other embodiments, the first battery sys-
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tem 200 connects to the server 30 when manually requested
by the user and/or the server 30. The second battery system
200 may come online, for example, upon the user registering
the second battery system for use, and specifying whether the
second battery system 200 should be recognized or unrecog-
nized by the first battery system 200 and what rules (if any)
need to be applied. For example, these rules and IP address of
the second battery system 200 can be sent to the first battery
system 200 (and/or other battery systems) so that the second
battery system 200 no longer needs access the server 30
because the second battery system 200 may process data
locally.

In particular embodiments in which multiple battery sys-
tems 200 are within communication range, one or more of the
battery systems 200 may be designated as a master battery
system for communicating over a WAN with the server 30.
The other battery systems 200 may communicate over a LAN
with the master battery system and have the master battery
system report on their behalf. The master battery system may
be set by the user and/or be based on battery charge levels,
quality of wireless link, and/or the like.

In various embodiments, the battery system 200 is config-
ured to provide (e.g., to the server 30) location or position
determination capabilities. The battery system 200 may
employ one or more location determination techniques
including, for example, Global Positioning System (GPS)
techniques, Cell Global Identity (CGI) techniques, CGI
including timing advance (TA) techniques, Enhanced For-
ward Link Trilateration (EFLT) techniques, Time Difference
of Arrival (TDOA) techniques, Angle of Arrival (AOA) tech-
niques, Advanced Forward Link Trilateration (AFTL) tech-
niques, Observed Time Difference of Arrival (OTDOA),
Enhanced Observed Time Difference (EOTD) techniques,
Assisted GPS (AGPS) techniques, hybrid techniques (e.g.,
GPS/CGI, AGPS/CGI, GPS/AFTL or AGPS/AFTL for
CDMA networks, GPS/EOTD or AGPS/EOTD for GSMI
GPRS networks, GPS/OTDOA or AGPS/OTDOA for UMTS
networks), and/or the like.

It is understood that the specific order or hierarchy of steps
in the processes disclosed is an example of exemplary
approaches. Based upon design preferences, it is understood
that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the
present disclosure. The accompanying method claims present
elements of the various steps in a sample order, and are not
meant to be limited to the specific order or hierarchy pre-
sented.

Those of skill in the art would understand that information
and signals may be represented using any of a variety of
different technologies and techniques. For example, data,
instructions, commands, information, signals, bits, symbols,
and chips that may be referenced throughout the above
description may be represented by voltages, currents, elec-
tromagnetic waves, magnetic fields or particles, optical fields
or particles, or any combination thereof.

Those of skill would further appreciate that the various
illustrative logical blocks, modules, circuits, and algorithm
steps described in connection with the embodiments dis-
closed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illus-
trate this interchangeability of hardware and software, vari-
ous illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their
functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application
and design constraints imposed on the overall system. Skilled
artisans may implement the described functionality in vary-
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ing ways for each particular application, but such implemen-
tation decisions should not be interpreted as causing a depar-
ture from the scope of the present disclosure.

The various illustrative logical blocks, modules, and cir-
cuits described in connection with the embodiments dis-
closed herein may be implemented or performed with a gen-
eral purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform
the functions described herein. A general-purpose processor
may be a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, microcontrol-
ler, or state machine. A processor may also be implemented as
a combination of computing devices, e.g., a combination of a
DSP and a microprocessor, a plurality of microprocessors,
one or more microprocessors in conjunction with a DSP core,
or any other such configuration.

The steps of amethod or algorithm described in connection
with the embodiments disclosed herein may be embodied
directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, hard disk, a
removable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium is
coupled to the processor such the processor can read infor-
mation from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside
in an ASIC. The ASIC may reside in a user terminal. In the
alternative, the processor and the storage medium may reside
as discrete components in a user terminal.

In one or more exemplary embodiments, the functions
described may be implemented in hardware, software, firm-
ware, or any combination thereof. Such hardware, software,
firmware, or any combination thereof may part of or imple-
mented with any one or combination of the MS 110 (refer to
FIGS. 1A and 1B), the server 170 (refer to FIG. 1B), the
wireless device 200 (refer to FIG. 2), and/or the like. If imple-
mented in software, the functions may be stored on or trans-
mitted over as one or more instructions or code on a com-
puter-readable medium. Computer-readable media includes
both computer storage media and communication media
including any medium that facilitates transfer of a computer
program from one place to another. A storage media may be
any available media that can be accessed by a computer. By
way of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or
other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be
used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a
computer. In addition, any connection is properly termed a
computer-readable medium. For example, if the software is
transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital
subscriber line (DSL), or wireless technologies such as infra-
red, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the definition
of medium. Disk and disc, as used herein, includes compact
disc (CD), laser disc, optical disc, digital versatile disc
(DVD), floppy disk, and Blu-Ray disc where disks usually
reproduce data magnetically, while discs reproduce data opti-
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cally with lasers. Combinations of the above should also be
included within the scope of computer-readable media.
The previous description of the disclosed embodiments is
provided to enable any person skilled in the art to make or use
the present disclosure. Various modifications to these
embodiments will be readily apparent to those skilled in the
art, and the generic principles defined herein may be applied
to other embodiments without departing from the spirit or
scope of the disclosure. Thus, the present disclosure is not
intended to be limited to the embodiments shown herein but is
to be accorded the widest scope consistent with the principles
and novel features disclosed herein.
What is claimed is:
1. A method of monitoring a state of a battery-operated
electronic device from a remote electronic device, the battery-
operated electronic device having a battery system for oper-
ating the battery-operated electronic device, the battery sys-
tem having one or more battery cells, an electronic processor,
and a wireless communication module, the method compris-
ing:
receiving, at the remote electronic device, registration
information for the battery system of the battery-oper-
ated electronic device, the registration information com-
prising a unique identity of the battery system;

receiving, at the remote electronic device, a first signal
during use of the battery system, the first signal com-
prising the unique identity of the battery system; and

transmitting a second signal from the remote electronic
device to a communication device in response to receiv-
ing the first signal;

wherein receiving the registration information and receiv-

ing the first signal comprising receiving from the battery
system wireless communication module.

2. The method of claim 1, wherein the first signal includes
data relating to use of the battery system by the electronic
device.

3. The method of claim 2, the method further comprising:

determining a state of the battery-operated electronic

device based on the first signal.

4. The method of claim 3, wherein determining a state
comprises comparing the data relating to use of the battery
system by the battery-operated electronic device with a pro-
file for the battery-operated electronic device.

5. The method of claim 4, wherein the second signal
includes data indicating the determined state of the battery-
operated electronic device.

6. The method of claim 1, wherein the first signal is
received in response to a change in state of the battery system.

7. The method of claim 1, wherein the first signal is
received in response to an electrical parameter measured by
the battery system exceeding a predetermined threshold.

8. The method of claim 1, wherein the second signal is
transmitted in response to an electrical parameter measured
by the battery system exceeding a predetermined threshold
system.

9. The method of claim 1, wherein the remote electronic
device comprises a server.

10. The method of claim 1, wherein the first signal is
received from a routing device in response to the routing
device receiving a signal upon use of the battery-operated
electronic device.

11. The method of claim 10, wherein the second signal is
sent from the remote electronic device to the communication
device via the routing device.

12. The method of claim 1, wherein the communication
device comprises at least one of a cellular phone, computer,
and portable digital assistant.
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13. The method of claim 1, wherein the second signal
comprises at least one of an email, SMS message, voicemail,
and phone call.

14. The method of claim 1, wherein the registration infor-
mation is received from the battery system.

15. The method of claim 1, wherein the registration infor-
mation is received from the communication device.

16. A battery system for monitoring a battery-operated
electronic device, the system comprising:

a housing for receiving in and removing from the battery-
operated device, the housing configured to selectively
receive one or more battery cells for operating the bat-
tery-operated device;

an electronic processor for monitoring electrical activity of
the one or more battery cells; and

a wireless communication module for communicating
with a remote electronic device via a network based on
the electrical activity, wherein the wireless communica-
tion module is contained in the housing.

17. The system of claim 16, the wireless communication
module for transmitting a signal during use of the battery
system, the signal comprising the unique identity of the bat-
tery system.

18. The system of claim 17, wherein the signal includes
data relating to use of the one or more battery cells by the
battery-operated device.

19. The system of claim 16, wherein the wireless commu-
nication module transmits the signal in response to a change
in state of the one or more battery cells.

20. The system of claim 16, wherein the wireless commu-
nication module transmits the signal in response to an elec-
trical parameter monitored by the processor exceeding a pre-
determined threshold.

21. The system of claim 16, wherein the housing contains
the one or more battery cells, the electronic processor, and the
wireless communication module, when the housing is
received in the battery-operated device and when the housing
is removed from the battery-operated device.

22. The system of claim 21, the housing having electrical
connections for coupling electrically with corresponding
electrical connections of the battery-operated device to allow
the one or more battery cells to operate the battery-operated
device when the housing is received in the battery-operated
device.

23.The system of claim 16, wherein the network comprises
a wide area network.

24. The system of claim 23, wherein the remote electronic
device comprises a server.

25.The system of claim 16, wherein the network comprises
a local area network.

26. The system of claim 25, wherein the remote electronic
device comprises a base station for communicating with a
second remote electronic device via a wide area network
based on the electrical activity.

27. An apparatus for monitoring a battery-operated elec-
tronic device, the apparatus comprising:

a housing for receiving in and removing from the battery-
operated device, the housing configured to selectively
receive one or more battery cells for operating the bat-
tery-operated device;

an electronic processor;

a wireless communication module in the housing;

a memory comprising processor executable code and/or
data, the processor executable code, when executed by
the processor, configures the apparatus to:
monitor electrical activity of the one or more battery

cells; and
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communicate, via the wireless communication module,
with a remote electronic device via a network based
on the electrical activity.

28. A battery system for monitoring a battery-operated
electronic device, the system comprising:

a housing for receiving in and removing from the battery-
operated device, the housing configured to selectively
receive one or more battery cells for operating the bat-
tery-operated device;

processor means for monitoring electrical activity of the
one or more battery cells; and

communication means in the housing, for communicating
with a remote electronic device via a network based on
the electrical activity.

29. A method of controlling a battery-operated electronic
device from a remote electronic device, the battery-operated
electronic device having a battery system for operating elec-
tronic device, the battery system having one or more battery
cells and a wireless communication module, the method com-
prising:

receiving, at the remote electronic device, registration
information for the battery system of the battery-oper-
ated electronic device, the registration information com-
prising a unique identity of the battery system;

receiving, at the remote electronic device, a first signal
from a communication device, the first signal corre-
sponding to the unique identity of the battery system;
and

sending a second signal from the remote electronic device
to the battery system based on the unique identity in
response to receiving the first signal, the second signal
for controlling the battery-operated electronic device
based on the first signal;

wherein receiving the registration information and receiv-
ing the first signal comprising receiving from the battery
system wireless communication module.

30. The method of claim 29, wherein the remote electronic

device comprises a server.

31. The method of claim 29, wherein the communication
device comprises at least one of a cellular phone, computer,
and portable digital assistant.

32. The method of claim 29, wherein the first signal com-
prises at least one of an email, SMS message, voicemail, and
phone call.

33. The method of claim 29, wherein the registration infor-
mation is received from the battery system.

34. The method of claim 29, wherein the registration infor-
mation is received from a communication device.

35. A battery system for controlling a battery-operated
electronic device, the system comprising:

a housing for receiving in and removing from the battery-

operated device;

one or more battery cells arranged within the housing, the
one or more battery cells for operating the battery-oper-
ated device;

a wireless communication module located in the housing,
forreceiving a signal from a remote electronic device via
a network; and

an electronic processor for controlling electrical activity of
the one or more battery cells based on the signal.

36. The system of claim 35, wherein the housing contains
the one or more battery cells, the electronic processor, and the
wireless communication module, when the housing is
received in the battery-operated device and when the housing
is removed from the battery-operated device.

37. The system of claim 36, the housing having electrical
connections for coupling electrically with corresponding
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electrical connections of the battery-operated device to allow
the one or more battery cells to operate the battery-operated
device when the housing is received in the battery-operated
device.

38. The system of claim 35, wherein the network comprises
a wide area network.

39. The system of claim 38, wherein the remote electronic
device comprises a server.

40. An apparatus for controlling a battery-operated elec-
tronic device, the apparatus comprising:

ahousing for receiving in and removing from the electronic
device;

one or more battery cells arranged within the housing, the
one or more battery cells for operating the electronic
device;

a wireless communication module for receiving a signal
from a remote electronic device via a network, the wire-
less communication module arranged within the hous-
ing;

an electronic processor;

a memory comprising processor executable code and/or
data, the processor executable code, when executed by
the processor, configures the apparatus to:
control electrical activity of the one or more battery

cells; and
communicate, via the wireless communication module
based on the signal.

41. A battery system for controlling a battery-operated
electronic device, the system comprising:

a housing for receiving in and removing from the battery-

operated device;

battery means for operating the battery-operated device,
the battery means arranged within the housing;

communication means for receiving a signal from a remote
electronic device via a network, the communication
means arranged within the housing; and

processor means for controlling electrical activity of the
one or more battery cells based on the signal.

42. The method of claim 16, wherein the one or more
battery cells are for receiving in and removing from the hous-
ing.

43. The method of claim 28, wherein the electrical activity
is monitored without a request from the remote electronic
device.
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44. The system of claim 16, wherein the battery-operated
device is configured to receive at least one standard battery
having a predefined size or shape, and wherein the housing
has a size or shape corresponding to the predefined size or
shape of the at least one standard battery.

45. The system of claim 44, wherein the size or shape of the
housing corresponds to a size or a shape of at least one
standard 9V battery, AA battery, AAA battery, C battery, D
battery or lantern battery.

46. The apparatus of claim 27, wherein the battery-oper-
ated device is configured to receive at least one standard
battery having a predefined size or shape, and wherein the
housing has a size or shape corresponding to the predefined
size or shape of the at least one standard battery.

47. The apparatus of claim 46, wherein the size or shape of
the housing corresponds to a size or a shape of at least one
standard 9V battery, AA battery, AAA battery, C battery, D
battery or lantern battery.

48. The system of claim 28, wherein the battery-operated
device is configured to receive at least one standard battery
having a predefined size or shape, and wherein the housing
has a size or shape corresponding to the predefined size or
shape of the at least one standard battery.

49. The system of claim 48, wherein the size or shape of the
housing corresponds to a size or a shape of at least one
standard 9V battery, AA battery, AAA battery, C battery, D
battery or lantern battery.

50. The system of claim 16, wherein the housing is config-
ured to be removable from the battery-operated electronic
device to disconnect the battery system from the battery-
operated electronic device and wherein the wireless commu-
nication module is configured to communicate with the
remote electronic device when the battery system is discon-
nected from the battery-operated electronic device.

51. The system of claim 28, wherein the housing is remov-
able from the battery-operated electronic device to discon-
nect the battery system from the battery-operated electronic
device and wherein the communication means includes
means for communicating with the remote electronic device
when the battery system is disconnected from the battery-
operated electronic device.
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